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REMARKS 



The Examiner has rejected claims 5-7 under 35 U.S.C. 102 over Lu et al 
Appellants respectfully submit that this ground of rejection is overcome by the 



instant amendment. 



The present invention relates to the formation of borderless vias in intermetal 
dielectncs. As presently amended, it claims an integrated circuit structure which 
compnses a substrate and a layer of a first polymeric dielectric materia, directly 
on and m direct contart with the substrate, and a plurality of spaced apart metal 
contacts direction and in direct contact with the layer of the first polymeric 
dielectric material. A space is present between adjacent metal contacts, each 
space being filled with a second polymeric dielectric material. A recess is present 
m the filled spaces of the second polymeric dielectric material extending from a 
level at a top of the metal contacts a part of the distance toward the substrate An 
additional layer of the first polymeric dielectric material is also present directly on 
andj n direct contact with at least some of the metal contacts and in the recesses 
direction andjn direct contact with the filled spaces of the second polymeric 
dielectric material such that there is optionally a gap i„ at least one of the recesses 
of the additional layer of first polymeric dielectric material at a side wall of a 
metal contact. The integrated circuit structure also comprises at least one via 
extending through the additional layer of the first polymeric dielectric material 
extending to the top of at least one of the metal contacts and optionally to said 
gap. This via may be filled with at least one metal. It is an important feature of 
the invention that the first dielectric material and the second polymeric dielectric 
material have substantially different etch resistance properties. In a preferred 
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embodiment, tne fa, po,^ dielectric m „ eria , „ ^ ^ ^ 
polymeric dielectric material is inorganic. 

The examiner to ,„e posilion te ,he .cachings of Lu et al. a».icipa,e the 
cla.med invention. Apprttau. urge *a, this is no. A. case *i<„ respec. ,„ fa 

now amended claims. 

Lu et al. relates to a surface treatment for silica xeroge, dielectrics, for enhancing 
*e adhes IO n of overlying layers. They describe various embodiments for the 
ormat.on of integrated circuits as underlying layers for their invention. Indeed 
Lu et al. teach some layers and/or features of the presently c.aimed invention ' 
However, Applicant respectfully submits that this reference fails to teach the 
cram structure as claimed by the present invention as currently amended. 

The present invention, as amended, teaches a lay er of « first polymeric materia. 
. tetly_on and in direct ■ contact with the substrate and having spaced apart metal 
contacts directly on and in direct contact with the layer of the first polymeric 
dielectric material. Such is not taught by Lu et al. The examiner previously 
argued that Applicants' prior use of the phrase "directly on" did not necessarily 
mean "directly in contact with". It is urged that the presently amended claims 
clearly state the requirement of the aforementioned components being in direct 
contact. Such is not disclosed by Lu et al. 



c 

as 



Furthermore, according to the present invention, a layer of a second polymeria 
material is deposited between the contacts and on the first polymeric material 
shown in the Figures. Recesses in the layer of the second polymeric dielectric 
material are formed at the top of the filled spaces. An additional layer of the first 
polymeric dielectric material is then applied directly on and in direct ^^h, 
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at least some of the metal contacts and in the recesses directly on andJaajrect 
■ ° ntaCtwith the fi,led s P aces °f ^e second polymeric dielectric material 
However, such is not taught by Lu et al. Lu, et al do not apply an additional layer 
of the first polymeric dielectric material on the metal contacts and in the recesses 
as described above much less direction and in direct r,n^r ^ ^ metal 
contacts or the recesses. 

Indeed, Lu et al. teaches a substrate 102 having a first dielectric layer 120 thereon 
The first dielectric layer 1 20 as shown in Fig. 1(g). Lu et al. then spin-coats an 
oxide liner 140 (a second dielectric layer) onto the top surface of the dielectric 
layer 120. The oxide liner is then provided with metal interconnects 130 formed 
on liner 1 40. The spaces between the oxide liner coated metal interconnects 130 
are filled with a xerogel 142 (a third dielectric layer), which may include recesses 
at the top of the xerogel 142 as shown in Fig. 1(g). a layer of hydrogen 
silsesquioxane (HSQ) 144 (a fourth dielectric) is then deposited on top of the 
layer 142 and in the recesses. An additional dielectric layer 146 is applied on top 
of the HSQ layer 144. Lu et al. does not teach that this additional dielectric layer 
146 is present within the recesses between the interconnects. This recess is filled 
with hydrogen silsesquioxane which is used as an adhesion layer. Lu et al. also 
does not specify that dielectric layer 144 or 146 must be the same dielectric as 
used in dielectric 120, as is required by the present invention. Thus, it is urged 
that Lu et al. fails to teach the requirement of "an additional layer of the first 
polymeric dielectric material directly on and in direct contact with at least some 
of the metal contacts and in the recesses directly on and in direct contact with the 
filled spaces of the second polymeric dielectric materia?. 

The examiner points to Fig. 2b, stating that layers 272, 274 of Lu et al. 
correspond to the present additional dielectric layer in the recesses. Applicants 
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respectfully urge that this is not the case. Indeed, Lu et aI . teaches the fonnation 
of .nterconnects 260 on a dielectric layer 246, as shown in Fig. 2(b) Lu et a! 
then spm-coats an oxide .iner (second dielectric) 270 onto the interconnects and 
the top surface of the dielectric layer 246. The spaces between the interconnects 
are filed with a xeroge, 272 (third dielectric), which may inc.ude recesses at the 

;rrr e r ge,272asshowninFi8 - 2(b) - a 

(f0Urth dieIe «ric) 274 is then deposited on top of the layer 272 and in the 
recesses, as shown in Fig. 2(b). Yet additional dielectric layer 276 is applied on 
top of the HSQ layer 274. Lu et al. does not teach that this additional dielectric 
layer 276 ,s present within the recesses between the interconnects. Rather this 
recess is filled with hydrogen silsesquioxane which is used as an adhesion layer 
Lu et al. also does not specify that upper layer dielectric 274 which is in the 
recess, or 276 must be the same dielectric as used in dielectric 246, as is required 
by the present claims. Thus, it is again urged that Lu et al. fails to teach the 
requirement of "an additional layer of the first polymeric dielectric material 
directly on and in direct contact with at least some of the metal contacts and in the 
recess directly on and in direct contact with the filled spaces of the second 
polymeric dielectric materiar. 

Lii et al. further fails to require or appreciate that the first and second dielectric 
materials which have substantially different etch resistant properties, for the 
formation of vias and trenches. Lu et al. also does not teach that the second 
dielectric material is directly on and in direct contact with the metal contacts and 
with the first dielectric material. Rather, the oxide layer 140 forms a barrier over 
the interconnects 1 30 and the dielectric 120. Likewise, the oxide layer 270 forms 
a barrier over the interconnects 260 and the dielectric 246. 
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Appellants urge that the cited references failure to teach the above mentioned key 
features of the present claims renders the present invention patently distinct 
from Lu et a,. Thus, for ail the above reasons, Appellants respectfully submit that 
cla,ms 5-7 are patentable over the cited reference, and the 35 U.S.C. 102 rejection 

should be rescinded. 



Respectfully submitted, 



Richard S. Roberts 
Registration No. 27,941 
P.O. Box 484 

Princeton, New Jersey 08542 
Tel: 609-921-3500 
FAX: 609^921-9535 
Date: September 10, 2004 
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Richard S. Roberts 
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